Circadian rhythm of CSF monoamines and hypocretin-1 in restless legs syndrome and Parkinson's disease.
The symptoms of restless legs syndrome (RLS) have a circadian pattern and central nervous system dopamine has been implicated in the pathogenesis of the condition. We sought to characterize circadian variation in dopamine and related compounds in human cerebro-spinal fluid (CSF). CSF was continuously withdrawn for 22 h from an implanted lumbar intradural catheter and sampled from three patients with RLS, three patients with Parkinson's disease (PD) and three healthy volunteers. Patients had moderate disease severity and took no medications. We assayed CSF dopamine (DA), homovanillic acid (HVA), dihydroxy-phenylacetic acid (DOPAC) and 5-hydroxyindole acetic acid (5-HIAA) from samples every 30 min by reversed-phase HPLC coupled with electrochemical detection. We also measured CSF levels of hypocretin-1 every hour by RIA. The procedure was well-tolerated. One patient ended the study early due to lumbar radicular pain and was not included in the analysis. There were no changes in CSF cell counts or protein levels from the first to the last samples. There was no difference in any of the compounds between groups, so we fit 24-h cosines to examine if the entire group had significant phase consistency. There was a peak for dopamine at 10 a.m. (p<0.025) and for HVA at 2 p.m. (p<0.01), but no evidence of a significant 24-h rhythm for DOPAC, 5-HIAA, the HVA/5-HIAA ratio, or hypocretin-1. These results demonstrate a circadian rhythm for CSF dopamine and HVA concentrations in humans, with higher levels in the daytime than at nighttime. This circadian variation could underlie the symptoms of RLS and sleep-related variation in motor function in PD.